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INTRODUCTION
In an historical review of the thyroid one could
go back for centuries, even to the very beginning
of recorded history, and still find references to
this organ.

However, most of the material would be

fantastic and valueless except to those investigators seeking the quaint and curious in medicine, for
not until a period almost within the memory of living man ce:-n nruch data of scientific interest be found.
1

One might begin with the development of this knowledge
in the United States with Benjamin Rush, who, in 1801,
in a communication entitled "An Incyiry int&
tions .Qf :Yi.g Spleen, Liver,

~

w

~

Thyroid Qland", re-

marked upon the greater size of the thyroid in women.
Writing in 1271, Marco Polo says of the people
of one country he visited that they are generally
afflicted with tumors of the throat occasioned by
the nature of the water which they drank.
No large territory in the world is entirely free
from goiter.
The true cause of Graves' disease is unknown
so I have-endeavored to present all of the material
written to date on the various theories.

I have mere-

ly written facts and have not tried to criticize or
debate any of the theories.

HISTORY .QE GOITER
For thousands of yeers goiter has been a familic.r malady.
disease, it

v;&.f

An unsightly and

fre~uently

fatal

accepted as an ir,opers.ble afflic-

tion in communities where it prevailed, and paraded the streets exciting the curiosity of the populous in towns where it was unusual.

The patient

sought relief from suffocation, difficulty in swallowing, failure of the heart z.nd from a distressing
disfigurement.

Thus, this conspicuous tumor of the

throat was a perpetual challenge to the physician,
a perplexing problem to the surgeon. (83)
The early history of goiter is exceedingly
tangled and conf'using.

The ancients failed in dif-

ferentiating the thyroid from the other cervical
glands.

Later, and especially in the Middle Ages,

scrofula and other diseases of the glands were confounded with goiter. (83)
Little progress was made until late in the
eighteenth century.

The glands near the larynx--

"glandulae lc.ryngae oppositae"--as described at
the commencement of our era do not differ from the
discriptions furnished centuries earlier by Vesalius (83).
-1-

According to Schreger (96), Celsus had already
undertaken the extirpation of goiter but it is clear
that in his use of this term in 45A.D., he did
not have the disease of the thyroid gland in mind
but rather a swelling of the lymph-nodes.

Of goi-

ter proper he unmistclcably speaks of the cystic
type in an article entitled "De cervicis vitio",
and says after the use of caustics, "sed scalpelli
curatio brevior est".
About the year 330 A.D. Albucasis (3) undertoo~

a genuine operation of goiter, which he could

the better hazard because of the following experience; "An ignorant man had attempted a similar operation, and the patient having necrly bled to death
from an artery injury, Albucasis knew very well
how to control the hemorrhage by ligature and hot
iron."
Down to the time of Paulus Aegineta (83)
( 625.-690 J.• • D.) the last great representative of

ancient medical science, the Greek and Roman physicians used the name "bronchocele" for goiter,
while the popular names were "tumor gutturis" or
"guttur tumidum", and a goitrous person was called
gutturosus.

The chronic tumors of the lymph glands
-2-

were designated as "strumae, 11 and the person inflicted with this condition was called "strumosus".
From the "Juvenal" (83) we learn that in h.egineta' s time the frequency of goiter had become
proverbial and no longer excited surprise, but it
does not seem that in his time the severer forms
of cretinism were knovvn beyond the limits of the
Alpine valleys to which they were confined.
Mandt (72) in Rusts Magazine, states that
Amatus Lusitanus e.bout the year 1550 related that
an

11

audax homo" excised small goiters, and there-

by exposed the trachea.

One passage is entitled

"De Strumis 11 ; the other is entitled
Dictis Scrofulosis".

11

De Strumis

It is inferred that the

author refers to swollen glands.
In 1559 Realdus Columbus (21) of Padua, the
successor of Vesalius, threw more light on the subject and a few years later, Eustachius (32), professor of Anatomy in Rome, discovered the isthmus
of the human thyroid.

The first who detected goi-

ter as a tumor the the thyroid was Fabricus (33)
of Aquapendenti.

Thomas Wharton (110) was the first

to write a monograph on this subject and to employ
the term "thyreodae" in the "Adenographia", London,
1656.
-3-

In early times, goiter wc..s tre&ted surgically
and medicinally.

The latter method consisted in

the application of various plasters, usually containing resin or sea-salt.

Also the daily washing

with sea-water ·was thought to be beneficial.

Lc.i.ter,

the spongiae marirae ustae were favorite remedies.
The hard cancerous, and the vascular coiter was
regzrded as incurable.
From this time on the names of three men stand
out in connection with the history of exophthalmic
goiter;

Caleb Hillier Parry, Robert James Graves,

and Carl Adolphus von Basedoi:r.

These three men

recognized this condition with its various symptoms.
Parry (84-85) wrote:
of enlargement of

gl~....nds,

"But of all the examples
with scarcely any disposi-

tion to inflammation, or its common consecuences,
the most remarkable is that of the thyroid gland,
constituting what is usually called goetres, or
bronchocele.

I have so often seen this swelling

follow diseases of the heart and other maladies,
more especially those called nervous, such as
epilepsy, etc., in which the blood is propelled
with excessive momentum to the vessels of the head,
and yet, at the same time have observed such sudden
-4-

augmente..tions and diminutions of the swelling, that
I have suspected the gland itself to be inteLded
as a diverticulum for blood disposed to flow with
great force to that important organ, the brain."
Graves (41) v.Tote describing the condition
in full as follows:

"I have lately seen three

cases of violent

long-continued palpitation in

a~d

females, in each of which the same peculiarity presented itself, viz., enlargement of the thyroid
gland; the size of this gLnd, at all times considerably greater than normal, was subject to remarkable variations in every one of these patients.
When the palpitations were violent, the gland used
notably to swell and become distended, having all
the appearance of being increased in size, in consequence of an interstial and sudden effusion of
fluid into its substance.

The swelling innnediately

began to subside as the violence of the paroxysm of
palpitation decre&sed, and during intervals the size
of the gland remained st&tionary.

Its increase of

size, and the variations to which it was lia'.)le,
had attracted forcibly the attention of both of the
patients and of their friends.

There was not the

slightest evidercce of anything like inflammation of
-5-

the gland.
"One of these ladies, residing in the neighborhood of Black Rock, v.'as seen by Dr. Harvery ar,d Dr.
Stokes; another of them, the wife of a clerfyman in
the county of Wicklow, was seen by Sir Henry Marsh;
and the third lives in Grafton Street.

The palpit-

ations have in all lasted considerably more than a
year, and with such violence as to be at times exceedingly distressing; and yet there seems no certain grounds for concluding that organic disease of
the heart exists.
"In one, the beating of the heart could be heard
during the paroxysm at some distance from the bed--a
-ohenomenon I had never witnessed before, and which
strongly excited my attention and curiosty.

She her-

self, her friends, and Dr. Harvery, all testified
the frequency o:f this occurrence, and said the sound
was at times much louder than when I exe.mined the
patient, and yet I could distinctly hear the heart
beating when my ear was distant at least four feet
from her chest!

It was the :first or dull sound which

was thus audible.
"The sudden manner in which the thyroid, in the
above three females, used to increase and again diminish.
-6-

in size and the

com~ection

of this with the stc::.te

of the heart's action, ere circumstc..nces which may
be considered as indicating that the thyroid is
slightly aralogous in structure to the tissues properly called erectile.

It is well known that no part

of the bod.y is so subject to increase in size s.s the
thyroid glc:J1.d, and rot infrequently this increase
has been observed to be remarkably rapid, constituting the different varieties of bronchocele or goitre.
"The enlcrgement of the thyroid, of which I am
now speaking, seems to be essentially difi'erent from
'."oitre, in not attaining a size at all ecual to that
observed in the latter disease.

Indeed this enlarge-

ment deserves rather the name of hypertrophy, and is
at once distirrguisable from bronchocele by its becoming stctionc;ry, just at that period of its development v:hen the grov.tt, of the latter usually begins to
be accelerated.

In fact, although the tumor is very

observable when the attertion is directed to it, yet
it never amounts to actual deformity.
con~ection

The well-known

which exists between the uterine functions

of the female and the def elopment of the thyroid observed at puberty, renders this affection worthy of
attention, particularly when we find it so closely
-7-

related by sympathy to those palpitations of the
heart which are of so frequert occurer:ce in hysteric al and nervous females.
"Another fact well worthy of notice is, that
females liable to attacks of palpitation almost invariably complain of a sense of fulness, referred
to the throat, and exactly corresponding to the situation of the thyroid.

This sensation only continues

while the paroxysm of palpitation lasts, and frequently is so urgent as forcibly to attract the patients
notice, who now complains of its inducing a sense of
suffocation.

Here the interesting question occurs,

whether this feeling of something that impedes the
respiration at the botom of the throat, during the
hysterical fit, and which has been included under
the general term 'globus hystericus'--the question
arises, I say, whether this feeling is always of
purely nervous origin.
"To me it appears probable that it is often induced by the pressure arising from a sudden enlargemer.t of the thyroid, which enlargement subsides as
soon as the fit is over.

Of this I am

certai~,

that

the lump in the throat, of which such females complain,
is often exactly referred to the situation of the
-8-

thyroid; and, indeed I have been told by other
practitioners, upon the accuracy of whose observations
I can rely, that this swelling in the throat of females during the hysteric paroxysm has more than once
excited their wonder.

It is obvious that if palpit-

ations depending on functional disease of the heart
are capable of exciting this swollen state of the
thyroid, we may expect to observe the tumef action
of this gland also where the palpitation depends on
organic disease of the heart, as in the following
case detailed to me by a friend:
"A lady, age 20, became affected with some symptoms which were supposed to be hysterical.

This oc-

curred more than two years ago; her health previously
had been good.

After she.had been in this nervous

state about three months, it was obvious that her
pulse had become singularly rapid.

This rapidity

existed without an apparert cause, and was constant,
the pulse being never under 120, and often much higher.
She next complained of weakness on exertion, and began
to look pale and thin.

Thus she continued for a year,

but during this time she manifestly lost ground on
the whole, and rapidity of the heart's action having
never ceased.

It was now observed that the eyes
-9-

assumed a sinQ'.ular appearance for the eyeballs were
app&rently enlarged, so that when she slept, or tried
to shut her eyes, the lids were incapable of closing.
V1ben the eyes were open, the white sclerotic could
be seen, to a breadth of several lines, all around
the cornea.
''In a few months, the action of the heart contir,uing with increasing violence, a tumor, of a horseshoe shape, appearE'd on the front of the throat, and
exactly in the situation of the thyroid gland.

It

was at first soft, but soon attaired a greater hardness, though still elastic.

From the time it was

first observed, it has increased little, if at all,
in size, ard is now about thrice the natural bulk
of the fully developed gland in a female after the
age of puberty.

It is somewhat larger on the right

side than on the left.
"A circumste..nce well worthy of notice has been
observed in the youl"l€' lady's case, and which may serve
to throw some light on the nature of this thyroid
tumefaction.

The circumstance I allude to is, that

from an early period of the disease a remarkable disproportion vms found to exist between the beats of
the redial and of the carotid arteries, the pulsation
-10-

of the former being comparatively feeble, while
those of the latter were violent, causing a most evident throbbing of the neck, and accompanied by a loud
rustling sound.

In about fourteen months the heart

presented all signs of Laennec's passive aneurism;
the tumor in the neck is subject to remarkable variations in size, sometimes diminished nearly onehalf.

None of her family have had goitres, nor was

she ever in any of the usual localities of the disease."
Earlier, Benjamin Rush gave, what he thought
the purDose of the thyroid glands as follows:

(93)

"The design of this gland, I believe, to be to
def end the brain from the morbid effects of all those
causes which determine the blood into it, with unusual
force.
"My reasons for this belief are f ounded--First,

upon its situation and structure.

It is seated upon

the anterior arts of the larynx, and is supplied with
four large arteries, which return their blood by means
of veins, without terminating in an excretory duct, or
producing anything like a secreted liquor.
"Second, upon its larger size in women than in
men.

This provision is necessary to guard the female
-11-

system from the influence of the more numerous causes
of irritation and vexation of mind, and the more acute bodily diseases, to which they are exposed, than
the male sex.

The sensation known by the name of

r,lobus hystericus, appears to be produced by the diversion of excessive mental impressions from the brain
to the thyroid gland.
We often observe it to
in hysterical paroxysms.

~e

considerably enlarged,

A remark&ble case of this

kind, is taken notice of by Dr. Vlhyt, in his treatise upon nervous diseases.

It is probably from the

greater size, and more frequent excitement of the
thyroid gland in women than in men, that the former
are more subject to Bronchocele, than the latter.
"Third, upon the effect of certain exercises
of the body and mind, upon the thyroid gland in its
diseased state.

Dr. Broadbelt relates in his inaug-

ural dessertation upon Bronchocele, published in
Edinburgh, in the year 1794, that such of the inhabitants of Derbyshire in England, as are afflicted
with that disease, are subject to a pain in the gland,
and to an increase of its size when they are unusually
excited by running or anger.
"Fourth, upon the effect which disease in the
-12-

thyroid gland, and its loss, have upon the brain.
The bronchocele of the Cretins is generally accompanied with imbecility of mind; and Dr. Chapman informed me, that Mr. Cooper, Surgeon of St. Thomas's
Hospital, in London had produced something like fatuity in several dogs, by extirpating this gland.
''It is possible this gland may serve the additional purpose of an outlet, to undue impressions
upon the lungs and windpipe, by an excess in the exercises of the voice and speech, and thereby defend
those important parts of the body from rupture and
disease.
"I shall conclude this inquiry, by informing
the reader, that I have yielded reluctantly to the
solicitations of my pupils, and the advice of my
medical friends, in offering it to the public in its
present immature state.

My best wishes a.re for an

early examination, and a speedy refutation of the
opinions contained in it, if they are erroneous; and
if otherwise, that the inferences to which they lead,
may be immediately applied to the practice of medicine."
Theodore Kocher (65) (1841-1917) of Bern, Switzerland, was a pupil of Billroth, and Langenbeck and
held the chair of surgery in his native town since
-13-

1872.

He was the first to excise the thyroid gland

for goiter (1878) and performed this difficult operation over two thousand times with only a four and a
half per cent mortality.

In 1883 he published his

discription of the "cachexia strumi9riva", which he
had found as a sequel in thirty out of his first hundred thyroidectomies, and which, in connection with
the pioneer experiments of Moritz Schiff on dogs (1859),
inaugurated the physiology and physiological surgery
of the ductless glands.
In the United States

c.

H. Mayo, Crile, OchsnEr

and Halsted have done the most import2.nt work in this
field.

With the exception of Kocher, Mayo has done

more to advance surgery of the thyroid than any other
man, and in conjunction with the staff of the Mayo
Clinic, has contributed much of our present knowledge
of goiter and the complex disturbances associated
with the disease of the thyroid gland.

-14-

BACTERIAL TOXIN THEORY
The theory that the disease is due to toxin of
bacterial origin including focal infection has arisen in the minds of many.

The fact that the syndrome

happens to occur in association with a foc&l infection
does not necessarily mean that there is a causal relationship existing between the two, even though the
infection may have existed for a time prior to the
onset of Graves' syndrome.

In this condition many

observers believe Graves' disease to be largely due
to such general infections as rheumatism, tuberculosis, syphilis, influenza, tonsillitis and other
commonly observed conditions.
Dunn (31) cites several c&ses of

exo~hthalmic

goiter which did not recede after operation until
the active tonsillar inflammation had subsided.

He

has also seen a case in which there was an acute exacerbation due to an active tonsillar inflammation.
The foci may be situated anywhere in the body, "the
most common location in the case of both simple hypertrophy and hyperthyroidism is the tonsillar
crypts."
Rosenow (92) started experimenting and he grew
a pus organism from a patient suffering with thyro-15-

toxicosis, which suggested in

infla'1l~ation

of the

thyroid from bacteria cGrried to it through the
blood stream.
Livermore (70) agreed with this fact and treated his patients by removing the foci as teeth and
tonsils, if indicated, with better results than if
surgery had been nerformed on the ['le.nd.
Jenr.ings (57) reported the effect of measles
on hyperthyroid, one which proved fatal and in the
other there was an increase in the severity of the
symptoms.

He says that the presence of a super-add-

ed infection might so lower the resistance of the
patient as to allow the original infection full sway,
which c&used death by acute hyperthyroidism in the
first case and undoubtedly aggravated the pre-existing condition in the second condition.
One case has been reported of a woman, age thirty, who gave a history of tonsillitis, scarlatina
and rheumatic fever.

Her tonsils being diseased,

were removed and within four days, her throat became
swollen and painful to touch.

At the same time she

developed prominence of the eyes, nervousness, palpitation, vomiting, fever, loss of weight and sweating.

Examination showed exaggerated degree of ex-16-

ophthalmic goiter. (90)
When one considers the proximity of the tonsils
and thyroid end their close lymphatic connections
it is not surprising that the removal of the diseased
tonsil leaving an open wound bathed with infectious
material affords a good entrance for infection of
the thyroid gland.

The

c~se

related above (90) was

an acute thyroiditis and resulted in hyperplasia of
the thyroid tissue with hyperthyroidism.

The same

mechanism whereby goiter follows the removal of the
tonsils.

An epidemic of influenza gave rise to many complications, hyperthyroidism being one which developed rapidly and innnediately following the infection

(91).
Crance (23) cited a case of a girl, sixteen,
who developed a severe hyperthyroidism.

Upon ex-

amination they found infected tonsils and infected
teeth which were removed with some regression of
symptoms.
Farrant (64) and Pern (87), unknown to one another, were investigating on the same lines, and
found that

practi~ally

all cases of goiter with thy-

rotoxic symptoms have some focal infection.
-17-

Though

the infection may not be found, it need but be a
very small one to give trouble, also as so many show
it, one would naturally expect to find it in others.
A few infected cells of the nasal accessory sinuses,
without any gross nrucoprevalent discharge are easily
overlooked, even a narrow nose with pressure setting
up catarrhal conditions convert the normal flora of
the nasal c&vities in active and virulent bacteria.
There are also many parts of the body, in which a
small focus of infection may be hidden and never be
diagnosed, such as the head of the pancreas, gallbladder, lingual tonsils, apical abscess of the teeth,
prostate, or diverticulitis, etc..

The possibility

of syphilis as an infecting agent nrust not be lost
sight of.

Sudden fright and shock have produced

goiter, but in such cases it will probably be found
that they had focal infections and were already on
the border line.
With tuberculosis in young people the thyroid
is frequently found hypertrophied.

The only way en-

largement of the thyroid which has been produced experimentally is by injection of bacteria or their
toxins, or vegetable toxins, such as abrin and
ricin. (87-6)
-18-

Wllfelon (111) reported a case of exophthalmic
goiter in a child four and a half yecxs old.

She

ha.d a history of influenza and tonsilitis two years
previous and tonsils and adenoids that year.

Prev-

ious to the present illness she had chicken-pox.

He

believes that the removal of the tonsils and adenoids
aggravated her condition; however, it was not until
after an attack of chickenpox that the thyroid disturbance became manifect.
tracted mastoidites.

Two months later she con-

This infection greatly and rap-

idly accentuated the thyroid symptoms, thus the series
of infections might be considered the causitive agent.
Janney (56) is in accord with these findings.
"The hyperplasia of thyrotoxicosis is best explained, just as in other thyroid hypertrophies, as
an attempt at compensatory regeneration to make up
for cellular exhaustion and injury due to toxic or
other causes.

We have thus an acceptable explana-

tion for the thyroid hyperplasia of Graves' disease
arising from local or focal infections, intestinal
toxemia and bacterial inf ections--hyperplasias not
susceptible of reasonable explanation by the hyperthyroid theory (111)."
Gilbride {38-39) could only culture micrococcus
-19-

tetregenus and steptococcus vernif orms from the gland
thus indicating the organism itself is not in the
gland.
Troell (107) affirms that twenty-five percent
of one hundred and sixty-five cases developed directly after an acute infection and that round cell
infiltration was present in ninety percent of all
of his cases studied.

-20-
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KINETIC THEORY

Crile (26) suggested the kinetic theory in explanation of the causation of Graves' disease.

Brain

and muscles, together with the suprarenals, liver and
thyroid constitute the kinetic system, and disturbances
of their interrelationship lead to thyroid hyperplasia,
which latter is not the cause of Graves' disease, but
the results.
Crile (26) considers Graves' disease as not one
of a simple organ or the results of some fleeting
cause, but as a disease of the motor mechanism, that
which is a source of the physical action and of the
expressions of the emotions, its origin is in phylogeny
and its excitation is through either some stimulating
emotion intensely or repeatedly given, or some lowering of the threshold of the nerve receptors, thus
bringing about a pathological reaction between the
brain and the thyroid output and thereby allowing the
brain to regain control, or by securing physiological
rest and thereby insuring normal brain control, which
in turn allows the thyroid to return to normal.

-21-

THE NEUROGEIITC THEORY
The neurogenic theory does not negative the
glandular theory, but is complementary to it, there
still being difference of opinion whether the glandular or the neurogenic disturbance is to be
as the primary one.

regard~d

Feeding of thyroid substances

sometimes produces the typical symptoms of Graves'
disease, while in other cases it fc:.ils to do so, even
if continued for a prolonged period.

This indicat€S

that the disease cannot be regarded as a pure hyperthyroidism, but that, in addition to an abnormal secretory functior of the thyroid, a predisposing factor of some kind is essential, which is thought to
be a defect or injury to the central nervous system.
This hypothesis is confirmed by the comparative frequency of the disease in neurotic persons &.nd those
with neuropathic heredity.

The predominance of symp-

toms referable to the nervous system in the clinical
picture is also confirmatory.

Bumsted (15) empha-

sizes the fact that direct inheritance of the disease itself is not so uncommon as is generally supposed.

He cites Rosenberg's case, in which the pat-

ier.t' s grand.mother, father, two aunts end two sisters
had suffered from exophtholmic goiter, and Oester-22-

reicher's statement that in a family of ten children
eight suffered.

Bumsted himself has had four sisters

under his observation.
That the glands of internal secretion are, in
general, influenced by the central nervous system
has been proved.

The section of the restiform bod-

ies causes hypermia of the thyroid gland, exophthalmos, tachycardia, etc.,

In certain psychoses, in

neurosis, in catatonia, the metabolism is greatly
disturbed, the nitrogen excretion is greatly diminished, and the phosphorus and calcareous elimination
greatly increased.

The same is true of Graves' dis-

ease.
To be sure, in Graves' disease the nervous system is unstable.

There is a certain train of nervous

symptoms such as emotionality, irritability, restlessness, instability, which forms an integral part of
the clinical syndrome of that condition and which
is just as typical of the disease as tachycardia,
tremor, exophthalmos, etc ••

Crotti (27) does not

feel that we can place this as a primary cause of
the disease.

He does admit that an unstable ner-

system is a "predisposed terrain" on which thyrotoxicosis might easily gra.:ft itself.
-23-

He believes

that melancholia and pyschoses are purely accidental
and considers them as associated complications grafted upon a predisposed terrain.
Great stress is laid by partisans of the nervous theory of Graves' dise2.se upon the elements of
fear, psychic shock, fright, etc., in order to prove
the nervous origin of this disease.

Violent emotion-

al upset has caused the disease but such reported
cases are rare.

They, nevertheless, carry great weight

with them as they show that there exists an intimate
relation between the thyrois and the nervous system,
and that Graves' disease may take its origin in a
primarily disturbed nervous system.
Bram (13) believes that susceptibility alone
is usually an unconscious quality, largely objective,
typifying, but not incapacitating the individual. ·It
appears that in the absence of an exciting cause,
predisposition may not tangibly mar the individuals
efficiency and well-being throughout a normal span
of existence.

Doubtless, there are thousands of per-

sons suseptible to exophthalmic goiter who are going
through life in an apparently normal manner, oblivious to possibilities which would likely follow the
occurence of an exciting cause.
-24-

The term psychic trauma (13) based on the fear
instinct, is applicable to situations in which, with
or without physical injury, the mind recovers its
former poise.

The shock may result from a cause a-

cutely, subacutely or chronically operative.
Just as some persons present undue sensitivity
to drugs, foods, etc., so do those predisposed to
Graves' disease present specific reactions of one
or another degree to psychic and enviromental irritants (13).

They appear incapable of satisfactory

adjustment to adversity from which sooner or later
may befall shocks to produce the disease as illustrated by several cases reported by Bram.
Pyschic shock has caused an occurrence of thyrotoxicosi s with the symptoms occurring weeks or
months after.

However, the nervous origin is doubt-

ful, because the time elapsed from the accident to
the development of the disease is quite long.

In

these cases, if one goes into the history, they will
probably find that symptoms occurred long before the
accident in which case the nervous system was unbalanced and the shock was the "puller of the trigger"
to set off the disease.
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THYMUS THEORY

The thymus theory, in which it is believed that
the thymus gland is largely or wholly responsible
for the production of Graves' disease, has been held
by Capelle, (15) Bayer (15), Matti (78), H&lsted (44)
and others.

These men have reported ce-ses of Graves'

disease in Which a high percentage of the individuals
have an enlarged thymus.

Some of the cases were cited

in which lobectomies were done with apparent remi2sion of symptoms but to return later for reexamination to discomfort and find the thymus enlarged.
Usually there were small thyroid nodules present and
after a treatment of x-ray, the thyroid nodules have
immediately disarypeared, along with the distress.
Von Haberer (43) reported a severe case of
Graves' disease which was not cured until he removed a small piece of thymus with perfect results.
The presence of an enlarged thymus in this disease is no argument for the formulation of the thymus theory, as this may be a secondary phenomenon,
not necessarily the causal agent.

Moreover, there

are no statistics to indicate the percentage of individuals with enlarged thynrus who are otherwise subjectively or objectively normal.
-26-

Capelle and Bayer (15) found enlargement of
the thymus gland in seventy percent of the autopies,
Matti (78) in seventy-five percent, Berry (10) in
one-hundred percent, and Klose (64) goes so far as
to say that exophthalmic goiter never o.;..curs without an enlargement of the thymus gland.
Bayer (15) believe that in most
result from

~bnormal

c~ses

Capelle and

the symptoms

function of the thyroid which

is supplied by the sympathetic nervous system and
the thymus which is supplied by the vagus.

Some ex-

plain the symptoms, not by the disease of the thyroid,
but of the thymus, and Garre (37) who operated on
the thymus in every case, stated that its removal
causes the disappearance of the characteristic blood
picture.
Pathological examination shows a proliferation
of the medullary substance at the cost of the cortex
and at the same time a proliferation of

Hasse~'s

cor-

puscles and a marked increase of eosinophiles.

The

entire gland is soft and exudes a milky juice.

This

hyperplasia also occurs of'ten with

s~mple

goiter.

Facts indicate that the thyroid stimulates the thymus.
Wornes and Pigache (109), removed the thyroid of young
rabbits and by using controls found that in the thy-
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roidectomized rabbits the thyrrms had diminished in
size, thus they believe the thyroid and thymus are
synergistic.
Graves' disease has been produced experimentally in animals by the implantation of the thymus
gland (45).
Alder (2) contended that dise&ses of the thymus are able to produce Graves' disease with or without disease of the thyroid.

Ee concludes that his

experiments prove that Graves' disease is never due
to an abnormal function of the thyroid, but that the
goiter is caused by Graves' disease.

In Graves' dis-

ease, according to Klose (64), the thymus is next
to the thyroid in importance in that it undergoes
morphological changes "epithelization".

The two

glands can cause general hyperplasia of the lymphoid system.

Simpson (98) calls attention to the fre-

quency with which exophthalmic goiter is associated
with enlargement of' the thymus, and advises that xray therapy precede operative measures on the thyroid.
According to Janney (56):

"a diffuse adenohy-

perplasia is regularly found in Graves' diseEse.
This may include tonsils, spleen, and intestinal fol-28-

licles.

The lymphoid cell infiltration of the thy-

roid itself is best considered an expression of the
same general process.

It is probable that the thy-

mic enlargement, in spite of efforts to bring out
a more specific relationship, is but an instence of
the general status thymolmphaticus present.

The

lymphocytsis and mononucleosis present in both hypothyroidism and exophthalmic goiter are probably due
to this sta.tus lymphaticus. 11
Melchoir (79) points to the fact that the thymus is large in from seventy-five to eighty-five percent of patients suffering from Graves' disease.
Nordman (80) believes it necessary in every operation
for Graves' disease to look for the thynrus.

In pat-

ients with symptoms of status lymphaticus or hypoplasia of the sex organs the thymus should be removed before attempting operative measures on the thyroid.
Haberer (43) also is of the opinion that the thymus
destruction should constitute a part of the treatment
of patients suffering from an enlarged thymus and
Graves' disease.
Wheelon (111) believes the proper management of
patients suffering from the disease and status thymicus is destruction of the thymus gland by the use
-29-

rad:ia tion and the surgical removal of pa.rt of the
thyroid gland.
Leucopenia (11) perhaps gives at least an associative explanation for the frequency of, and low
resistance to, infections.

It, therefore, apr:ears

that the reduction in the number of polymorphoniclear cells is one of the predisposing factors to
the repeated infections which may finally result in
the production of a toxic goiter.
Hart (49) suggests that the abnormal activity
of the thymus might be responsible for a clinica.l
picture similar to that of Graves' disease based upon the observation at necropsy of a man with symptoms
of Graves' disease in whom there was found an abnormally large thymus while the thyroid showed no gross
or microscopic pathological changes.

The thymus of

this individual when transplanted into the peritoneal
cavity of guinea pigs proved to be extremely toxic,
while a similar transplantation of a calf thymus gave
rise to no symptoms.

Thus he concluded that in a

persisting thymus are stored toxic substances which
enter the blood as an internal secretion and gives
rise to simptoms similar to those associated with
Graves' disease.

He actvanced the theory that "The
-30-

persistence and hyperplasia of the thymus causes a
functional hyperplasia of the thyroid for the purpose
of destroying the toxic products of metabolism originating in the thymus".

Later his views were strength-

ened by the good results that followed thymectomy
without thyroidectomy.
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The adrenal theory in which it is claimed that
the acrenal glands exe responsible for the production
of Graves' dise&se, is supported by the fact that
many patients who recover, present muscular weakness,
lov1 blood pressure and pigmentary changes, while cases examined post mortum, the adrenal gland is diminished in size.
In this theory, it is pointed out that (a) hyperactivity of the adrenal medulla is eveidenced by
tremors, alimentary glycosuria, occasional hypertension and possible exophthalmic goiter; (b) hypoactivity of the adrenal cortex is evidenced by uric
acid retention, hyperpigmentation, loss of weight,
asthenia and gastro-intestinal disturbance (48,25,
66).

Crile (25) is of the opinion that there exists
a triangle, the thyroid, nervous system and adrenal
gland.

The thyroid and the adrenals are compatible

glcmds, one cannot work without the other, therefore
one cannot overwork unless the other one is also
overworking.

He bases this on the fact that in myxe-

dema, an injection of adrenalin will not produce the
same effects as an injection would produce in Graves'
-32-

disease.

Also Graves' disease cannot be produced

in Addison's disease.
In comparing the post-operative course of thyroidectomy and adrenalectomy, in the former the patient is quite nervous and restless following the operation, but after adrenalectomy the patient is quiet
and rests well, pulse rate drops.
Hoskins (53) and Herring (50) found enlargement
of the suprarenal cortex as a result of prolonged
feeding with thyroid, thus they suggest an explanation of Graves' disease is to be found in a breakdown of this controlling mechanism.
Marine and Baumann (75) found that the removal
of the adrenals in rabbits produced a picture which
resembled the symptom-complex of Graves' disease,
but these results did not occur if the thyroid was
previously removed.
Jaffe (54) has shown that adrenalectomy causes
rapid enlargement of the thymus, and we have seen
previously that thymic hyperplasia is a constant
finding of Graves' disease.
Shapiro (97) and others (19,73,7) have given
glycerine extract of ox adrenal cortex in cases of
Graves disease, and records considerable benefit,
-33-

especially with the asthenia, dysmenorrhea, diarrhea,
nutrition, heat production, tachycardia, and blood
pressure.

He believes that the adrenal cortex exerts

an inhibitory or regulating control over the thyroid,
and that its functional insufficiency plays a fundamental part in the development of Graves' disease.
He points out that adrenal cortical injury and.Graves'
disease have many features in common, for both show
increased metabolism and appetite, thyroid hyperplasia, lymphoid hypertrophy, including that of the thymus, asthenia, increased sexual acticity, hypersensitiveness to toxins and drugs, and increased peristalsis.
Obregia (81) has treated Graves' disease with
glycerin extract of whole adrenal glands of sheep,
pig and calves with rapid amlioration of the condition and states that all the patients have recovered.
With adrenaline by mouth he got some improvement.
Swiecicki (104) cites extensive data which he
thinks transfers the primary cause of exophthalmic
goiter from the thyroid to the adrenals.

Tsuju (108)

reports experimental and clinical studies on the
etiology of the disease and found that the adrenals
are responsible for the elements in the clinical
picture.
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THE PITlJITlffiY THEORY

The pituitary theory was supported by Soloman
(103) who endeavored to prove it by experimentation,
arriving at the following conclusions:

1. :F.xperi-

mental thyroidectomy has, in a large number of cases,
produced a hypertrophy of the pituitary, characterized microscopically by a picture of hyperfunctioning glandular cells.

2. Pituitary extract exerts

a vasoconstricting action on the thyroid, which is
quite intense and durable.

3. There exists in lit-

erature several observations of syndromes of acromegaly associated with Graves' disease, some of which
were verified at autopsy by the discovery of hypertrophy or neoplasm of the pituitary.

4. Pituitary

opotharapy has ameliorated a number of cases of Graves'
disease.
After the discovery of the thyrotropic hormone
from the pituitary, Cope (62) produced a stimulation
of the thyroid gland with this hormone.

His results

were an overactivity of the thyroid with the nervous
and metabolic effects.

Also he experimented with

serum from patients suffering from Graves' disease
by injecting it into guinia pigs and found it to be
an inhibitor to the thyroid gland.
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From this he came

to the conclusion that the etiology must be the thyrotropic hormone from the pituitary gland.
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11:m DYSTHYROIDISM THEORY
The dysthyroidism theory assumes that Graves'
disease is due to an alteration, not necessarily of
the quantity, but of the quality or nature of the
thyroid hormone.

This theory is based upon the fact

that many of the signs and symptoms of the disease
are traceable to thyroid deficiency, and that in a
considerable percentage of patients evidences of hyper and hypothyroidism occur simultaneously.

More-

over, it is occasionally asserted that the Graves'
syndrome is ameliorated by thyroid opotherapy (7,8,
55) and that there is an added retention, not a
toxic loss, of nitrogen and other protein

metabol~

ites on thyroid administration in Graves' disease.
The central idea in Ja.Imey's (55) theory is
that there is a toxic element, the toxin being derived possibly from the thyroid hormone.

This con-

tains the indol nucleus (62) and might be readily
split into intermediate decomposition products, one
or more of which may be toxic.

Under ordinary cir-

cumstances the hypothetical toxic body would be :further acted upon in the gland itself and be

disch~g

ed only in some harmless or even beneficial form.
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!tlfil HYPERTHYROID THEORY
The hyperthyroid theory assumes that Graves'
disease is due to a surplus thyroid secretion which
poisons the entire organism.

This surplus may be

caused either by an increased function of the gland
or by thyroid feeding.

Aikens (3) believes that

this explanation is insufficient, but believes the
problem is a complicated one, and thus considers it
a thyroneuropoly-glandular disease.
The thyrogenic origin is based upon clinical
observations, pathology, experimentation and sur?ical treatment.
Kocher (66) was struck by the antithesis which
existed between the clinical symptoms observed in
thyroid insufficiency and those seen in Graves' disease and concluded that the latter condition was due
to a hyperfunction of the gland.

He found that phos-

phates were beneficial to the hyper-state and harmful to the hypo-state; that a sojourn in high, cold
climates is beneficial to hyperthyroidism and harmful to hypothyroidism, that a sojourn at the sea is
harmful for hyperthyroidism and helpful to hypothyroidism.
The fact that thyroid feeding is most injurious
-38-

to the great majority of cases of Graves' disease
and produces, as a rule, only exc..cerbations of all
the symptoms, must be interpreted as another proof
of the theory.

Since in hypothyroidism the feeding

of thyroid is curative, it is logical to consider
the bad results obtained from thyroid in Graves'
disease as directly due to the increased amount of
thyroid secretion in an already saturated organ (36).
In those caP.es where thyroidectomy has been performed in view of remedying the thyrotoxic condition, if a relapse of symptoms occurs, there is a relapse of the goiter, and vice versa; hence, another
proof in favor of the intimate relation of the goiter with the clinical symptoms of the disease (28).
Another argument is derived from the clinical
observation that in many cases of secondary thyrotoxic goiter one can follow a gradual transition in
the intensity of the symptoms going from the slightest form of thyrotoxicosis to the most fully developed picture of Graves' disease.

These cases, no

matter if they are fully developed, or constitute
only the fruste forms of Graves' disease, all recognize the same etiology; they are all dependent upon the thyroid intoxication.
-39-

Exophthalmic goiter (30) seldom occurs in regions where goiter is endemic, namely, where the thyroid is permanently and endemically in the state of
hypofunction.

Even when such endemic goiters become

overactive, the worst they can do is to give birth
to mitigated forms of hyperthyroidism such as thyrotoxic goiter-heart, nervousness, etc.

They seldom

reach the fully developed thyrotoxic clinical picture.

However, as soon as we consider regions where

goiter is not endemic or mildly so, where the gland
has retained its full functional capacity, there
Graves' disease becomes very frequent and severe in
its forms.
If in order to obtain shrinkage of the gland
(30), the thyroid is attached to the integuments by
the operative measure known as exothyropexy, it is
found that the thyrotoxic goiter shows a far greater
secretion than the simple goiter, hence, the conclusion that the thyrotoxic goiter functions more than
the simple and is obvious.
One of the most constant findings of Graves'
disease is the hyperplasia of the thyroid gland (82).
As a rule, the enlargement of the gland is obvious.
Usually a careful history will indicate an enlargment
-40-

at some time.

Microscopically there is a hypertro-

phy and hyperplasia of the cellular elements, thinning of the colloid, more or less marked desquanation and cytolysis, and the presence of foci of lymphoid tissue throughout the parenchyma are its chief
characteristics.
Schmidt and Eshner (95) declares that the thyroid secretion becomes changed in some way which increases its power of dispersion.

Owing to this ex-

treme dispersion, the follicles are damaged, and regenerative proliferation of epithelium follows.
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VAGOTONIA Mm_ SY.lfPATEETICOTONIA THEORY

The va,Fotonia and sympatheticotonia theory advanced by Eppinger and Hess (1918) (29) is attractive, though apparently inconclusive.

This theory

has as its basis the premise that now the sympathetic, now the parasympathetic is involved in Graves'
disease and responsible for most of its signs and
symptoms.

It is admitted by the proponents of this

theory that there is no truly vagotonic patient and
sympatheticotonia usually exists in the same individual with a preponderance in the symptomatology of
one or the other, as the case may be.
It nru.st be remembered that the va.gus and the
sympathetic system are antagonistic and that both
systems contain acceleratory and moderatory fibers.
The acceleratory fibers of the vagus and the moderatory fibers of the sympathetic are less in number
than their antagonists, yet they exist and nru.st come
into play in some way or another.

This shows that

the same system can be acceleratory and moder&tory
at the same time, a fact to remember, as it shows
the duality of function of an organ is possible.
Also the endocrine system has a duality of function.
-42-

Excitation of the sympathetic nerve causes tachycardia, exophthalmos, alimentary glycosurea, enlargement of the palpebral fissure and an increase in metabolism.

Excitation of the va.gus causes sweating,

vomiting, diarrhea, and lymphocytosis (102).

Adren-

alin produces the same effect as does the excitation
of the sympathetics, and pilocarpine or muscarine
stimulate the va.gus system (102).
Since by feeding animals or human beings with
thyroid extr2cts, we obtain results which resemble
very much the ones seen after the administration of
pilocarpine or muscarine, such as vomiting, diarrhea, lymphocytosis, eosinophilia, sweating, respiratory disturbances, etc., it is logical to conclude
that there exists in the thyroid, substances whose
effects are similar to that of piloca:rpine and which
act electively upon the vagus system.

And since a

number of other symptoms seen in Graves' disease are
exactly similar to the ones obtained by irritation
of the sympathetic, such as tachycardia, alimentary
glycosuria, enlargement of the palpebral fissure,
exophthalmos, increased metabolism, etc., and since
the ingestion of thyroid produces the same troubles,
it is rational to conclude that either the thyroid
-43-

contains one or more hormones acting electively upon the

sym~athetic

system, or that the thyroid hor-

mones act upon some other organs such as the suprar enal bodies, whose adrenalin then influences the
sympathetic system.
In addition, small doses of pilocarpine which
in normal individuals will have little or no effect,
may produce intense symptoms in other individuals,
hence the conclusion that the vagus system in latter
subject is normally in a state of hypertomus because
an excitant, which normally would remain without effect is sufficient to cause in them marked symptoms,
and thus the individuals are vagotonic.

Thus these

individuals are normally sensitized to the vagotropic substances; and at the same time they remain
more or less refractory to substances which ordinarily act upon the sympathetic system (29).
The same is true for the sympathetic system.
Substances which in normal individuals will cause
little or no effect upon their sympathetic system,
will prove very active in certain other individuals.
Again the sympathetic system of the latter individuals is in a state of constant hypertonus; these inare synroatheticotonic and are normally sensitized
-44-

to the sympatheticotropic substance (29).
The thyroid consequently contains sympatheticotrope and vagotrope hormones.

In Graves' disease

both varieties of hormones are increased and both
act electively upon the sympathetic and vagus systems, hence the mixed symptoms taking their origin
in the sympathetic is well as the vagus disturbances.

The fact admitted that there are patients who

are vagotonic or sympatheticotonic, it will follow
that in such individuals some of the thyroid hormones will center their effects mostly upon the already sensitized system and the symptoms will occur
accordingly.

Purely vagotonic or sympatheticotonic

cases are rare; as a rule they are mixed.

Conse-

quently the degree of vagotonicity or sympatheticotonicity of the organs will to a certain extent determine the nature of the thyrotoxic syndrome and
its intensity, thus the explanation why thyrotoxic
cases are not all alike, and why the entire symptomcornplex of Graves' disease is not always met in one
case (29).
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THE PLURIGLA11DULAR ~
OR ~~~~---~POLYGLANDUUR -~~THEORY

~

The pluriglandular or polygl&ndular theory in
which it is believed that many or all of the endocrine glands are causally involved in various ways
constitutes a step in advance in the understanding
of the etiology of Graves' disease.

When we take

into account that in Graves' disease the ovaries are
hypoactive, the pancreas hypoactive, and the thymus
hyperactive, the parathyroids are hypoactive, while
the pituitary, spleen, liver and other organs are
likewise in a variable state of dysfunction, we can
readily see the justification of pluriglandular theories.
If one considers the symptoms due to disturbances of each one of the organs of internal secretion
separately and compares them with each other, besides
the typical and characteristic symptoms due to the
pathology of the gland itself, there is a train of
secondary symptoms which occurs in almost every disturbance of these organs.
I~

we compare these clinical symptoms with the

ones seen in Graves' disease, we find that a number
of them are similar.

This must mean that there is

a 'functional interrelation between all of these or-46-

gans.

It has been shown pathologically and experi-

mentally that no one organ is independent of the other organd (27).
The Hypophysis participates functionally in the
production of the thyrotoxic syndrome because vasomotor disturbances, variations of temperature, increased sensation of thirst, and polyuria are commonly seen in diseases of the hypophysis.

The dis-

turbed metabolism of fat and cutaneous eruptions
seen in Graves' disease are likely due to disturbances of the hypophysie.

Alquier and Hallion, (5)

af'ter feeding rabbits with hypophysis extract, found
vasoconstriction of the thyroid gland and finally
shrinkage of the whole gland.
The relation between the thyroid and genital
apparatus is shown by the fact that the majority of
Graves' disease patients are women, and that the disease is inf'luenced materially by menstruation, pregnancy, and menopause.

Women are DDlCh under the in-

fluence of their genital system, beginning at puberty
and only ending at the menopause.
During all these periods not only the nervous
system is jeopardized, but the entire

o~ganism

is

in a state of constantly changing equilibrium, hence
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were found.

Grey (42) and others have noted that

glycosuria could be produced experimentally in dogs
by giving them large doses of adrenalin, and that
glycosuria could not be produced if all of the thyroid had been removed.

Thus this explains why myx-

edematous patients can stand very large doses of sugar
-48-

without showing alimentary glycosuria.
Rudinger, Falta,

~nd

Epninger (29) have shown

that the thyroid, the pancrea.s, and the adrenals
were intimately related and exerted a reciprocal action one upon the other.

The pancreas inhibits the

thyroid and the chroma£fin system, the adrenals inhibit the pancreas and stimulate the thyroid, while
the thyroid inhibits the pancreas
adrenals (Fig. 1).

&nc

stimulates the

Consequently, the thyroid and

Fig.1.

the pancreas on the one hand and the chromaffin system and the pancreas on the other hand, are e.ntagonistic, whereas the thyroid and the chromaffin system
£-.re synerc·istic.

From this the hyperfunction of one

will have as a consequence the hyper or hypofunction
of the other as the case may be.
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TI§ INTESTINAL THEORY

The intestinal theory in which it is believed
to be due to

E-.

gre0.ter quantity o:f substances ab-

sorbed to the digestive tract has some backers and
is worth mentioning.

This dea.ls with the bacteria

and their actions on tyrosin and tryptophane •.
Kendall (58,59) isolated the active substance
o:f the thyroid, called thyroxin and found it to be
an iodine compound of tryptophane and it is known
that adrenalin is

c:

compound based upon tyrosin.

The normal and common s:> urce of both tryptophane and tyrosin for the body is in the breakdoWn
in the intestine of the protein molecule in which
both these amino acids occur.

During normal meta-

bolism, considerable quantities of both these amino
acids result from the digestion of protein in food

(99).
Under normal conditions a certain proportion
of tyrosin and tryptophane is absorbed as such, and
a certc..in proportion is broken dovm by the bc-,cteria
in the bowel.

The relative amounts absorbed depends

upon the extent of bacterial activity.

The defici-

ent bacterial activity in the intestine results in
excessive absorption of tryptophane and tyrosine.
-.50-

Harries (47) has pointed out the absence of indican,
an end-product of' tryptophane in the urine and stools
in Graves' disease indicating more absorption of tryptophane and probably tyrosin.

This suggests that

the bacterial alteration in the bowel represents the
swamping of the putrefactive indol-producing organism by the fermentative groups.
The thyroid and adrE!l als may then be viewed as
factories which are fed with raw materials, tryptophane and tyrosin, and which build up the materials
into thyroxin and adrenalin.

These two factories

are reciprocal, any increase in output of one stimulating work in the other and visa-versa.
Excess of intestinal bacteria leads to deficient
sup~lies,

and deficient or altered bacterial activity

is followed by excessive supply, and consequently hyperfunction of the gland.
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!.ITSCELLANEOUS

Clemenko (18) has collected data. in which exophthalmic goiter has occurred in families.

In analyz-

ing one line of descendents that in each new generation, the disease occurred earlier and the youngest
was about six years old.
White (112) cited one case the mother, a hyperthyroid, gave birth to an infant who had a pulse of
over 200, cyanosis, tremor of the arms and legs and
died within thirty-six hours.
Mackenzie (71) reports a family in which eight
out of ten sisters were affected and one of these
had four children who developed the disease.
Pasman and Mestre (86) described a case of
Gr0ves' disease which developed during pregnancy,
and the oo ndi tion became very grave at the sixth
month, the patient was not able to obtain a moment
of rest, the dyspnea was extreme, and the pulse was
180, and the condition grew worse under repose, bro-

mides and anti-thyroid treatment.

Evacuation of the

uterus was followed by retrogression of the clinical
picture.

Many such cases were reported which were

very similar, thus I thought it unnecessary to cite
them.
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SUMMARY

The theory that the disease is due to toxins
of

b~cterial

origin includi?1['" foc&l infection is

strongly supported.

The fact that the syndromes

happen to occur in association with a focal infection does not necessarily mean th&t there is a causal relationship existing between the two, even
though the infection may have existed for a time
prior to the onset of Graves' syndrome.

In this

connection many observers believed Graves' disease
to be largely due to such general infections as rheumatism, tuberculosis, syphilis, influenza and other
less commonly observed conditions.
Crile in 19r suggested the kinetic theory in
explanation of the causation of Graves' disease.
Brain and nruscles, together with the suprarenals,
liver and thyroid constitute the kinetic system, and
disturbances of their interrelationship lead to thyroid hyperplasia, which latter is not the cause of
Graves' disease, but the results.

The exciting fac-

tors of the disturbances of the kinetic system may
be physical injury, thermal, emotional and sexual
dusturbances, infectious, auto-intoxics.tion and other
factors.

The neurogenic theory claims that the genetic
f &ctor lies in he neI'vous system, and that mental
strain, continuous excitement and the like are the
exciting causes.
The thymus theory in which it is believed that
the thymus rland is larsely or wholly responsible
for the production of Graves' disease has been held
by many.
dise~se

The presence of an enlarged thymus in this
is no argument for the formulation of the

thymus theory, as this may be a secondary phenomenon,
not necess&..rily the causal agent.
is no statistics to indicate the

Moreover, there
percenta~e

of in-

dividuals with enlarged thymus who are otherwise
subjectively or objectively entirely normal.
The adrenal theory in which it is claimed that
the adrenal glands are responsible for the production of Graves• disease, is supported by the fact that
patients present areas of pigmentation which indeed
may resemble the clincial picture of Addison's disease.

It is pointed out that there is a hyperactiv-

ity of the medulla and a hypoactivity of the cortex.
The pituitary theory

v.ras

supported by experi-

mental work with the following conclusions:

First,

experimental thyroidectomy produced a hypertrophy

of the pituitary.

Second, pituitary extract exerts

a vasoconstricting action on the thyroid.

Third,

pituitary opotherapy has ameliorated a number of
cases of Graves' disease.
The dysthyroidism theory assumes that Gr::.ves'
disease is due to an alteration, not necessarily
of the the quantity, but the quality or nature of
the thyroid hormone.
The hyperthyroidism theory assumes that the
disease is due to thyroid hypersecretion.

However,

the theory has been disproven by many.
The vagotonia and sympatheticotonia theory is
attractive, though apparently inconclusive.

This

theory has as its basis the premise that now the
sympathetic, now the parasymi:a.thetic is involved in
the disease and responsible for most of its signs
and symptoms.
The pluriglandular theory in which it is believed that many or all endocrine glands are causally
involved in various ways constitutes a step in advance in the understanding of the etiology of Graves'
disease.

When we talce into account that some or all

of the endocrine glands are in a variable state of
dysfunction, we can readily see the justification

of the pluriglandular theory.
The neuro-endocrine theory, which serves as a
working basis in the management of most o:f these
cases, is a combination or merging of several previously mentioned theories.

The patient has an in-

herited neuroendocrinopathy, serving as the predisposing factor, and it requires an exciting cause,
usually an emotional strain, a psychic trauma or an
intoxication, to bring on the conflagration of the
syndrome.
The intestinal theory is based on the bacterial
action within the intestine on food stuffs to produce tyrosin and tryptophane which in turn act upon
the adrenal and thyroid glands.
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